
1. Introduction

Mucormycosis is a rare invasive fungal infection.

Hematological malignancy, solid organ transplant, trauma, pro-

longed steroid use and poorly-controlled diabetes mellitus are known

risk factors, with poorly-controlled diabetes mellitus a predominant

risk factor in Asia.1,2

The global incidence of mucormycosis varies from 0.005 to 1.7

per million in the population, with India reporting to have the high-

est estimated incidence of mucormycosis.3 In comparison with pul-

monary mucormycosis, cutaneous mucormycosis and disseminated

mucormycosis, rhino-orbito-cerebral mucormycosis is the most

common, especially in diabetic patients. Cutaneous mucormycosis

has a lower mortality rate and mostly affects trauma patients. Dis-

seminated mucormycosis is a fatal disease in patients with hemato-

logical malignancy.

In terms of treatment, liposomal amphotericin B is recom-

mended as first-line therapy for mucormycosis. Surgical debride-

ment and correcting the underlying disease and risk factors are also

important aspects of treatment.4

2. Case presentation

A 65-year-old man with hypertension, chronic obstructive pul-

monary disease (COPD), and uncontrolled diabetes mellitus pre-

sented to our clinic. He suffered from nasal obstruction with odorous

smelling for two weeks. These symptoms worsened with headaches,

left cheek pain, and left periorbital swelling sensations that devel-

oped three days before admission. Occasional epistaxis was also re-

ported, but he had no fever, diplopia, or visual field defects.

He visited our otolaryngology outpatient department, where

sinoscopy showed a blackish curst over the bilateral middle turbi-

nates and nasal septum (Figure 1).

A Water’s view X-ray of the skull showed an air-fluid level and

coarse mucoperiosteal membranes of the left maxillary sinus. A

paranasal sinus computer tomography scan (CT) showed that the

nasal septum was deviated to the right side, there was mucosal

thickening of the left ethmoid sinus, and there was an air-fluid level

with central high density in the left maxillary sinus (Figure 2). There

was an impression of rhinosinusitis .

The patient was admitted and underwent left endoscopic sinus

surgery and debridement. Pathology and histopathology examina-

tions with periodic acid-Schiff (PAS) and Grocott methenamine-

silver (GMS) stains showed mixed fungal microorganisms with thick

and pauci-septate hyphae as well as some spores.

These findings are compatible with a diagnosis of mucormycosis

(Figure 3).

Further evaluations, including brain and chest CT, were arranged

to assess central nervous system and lung mucormycosis. There was

no evidence of brain lesions or pulmonary mucormycosis. A fungus

culture from a nose sample showed a Rhizopus species.

In addition to surgical debridement, antifungal treatment with

liposomal amphotericin B (350 mg/day) was administered. The pa-

tient underwent endoscopic debridement repeatedly since there

was a lot of fungal debris noted in endoscopy examinations, which

were performed every week. After the initiation of antifungal medi-

cation for three weeks, a follow-up sinoscopy showed fair improve-

ment with only mild eschar over the left lamina papyracea and ante-

rior end of the nasal septum. However, the patient could not tolerate

hospitalization and asked to be discharged, even though it was

against medical advice. He was discharged with directions for oral
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posaconazole treatment (200 mg/day) and outpatient department

follow-up was arranged.

However, malaise and poor appetite was noted for one week

after discharge. Sinoscopy in the outpatient department showed a

left ostiomeatal complex crust and ischemic changes of the left fron-

tal sinus. Magnetic resonance imaging revealed partial loss of the na-

sal septum. The patient was admitted again for further debridement

due to local recurrence of mucormycosis and abnormal liver en-

zymes (alanine aminotransferase: 578 U/L, normal range 14–40 U/L)

(Table 1), possibly due to adverse effects of posaconazole treatment.

After admission, antifungal treatment with liposomal ampho-

tericin B (350 mg/day) were resumed. The symptoms malaise and

raised liver enzymes improved after posaconazole was stopped.

Follow-up endoscopy showed fair improvement with only little

eschar remaining over the left vidian canal after antifungal treat-

ment for one month. The antifungal agent was changed to oral

isavuconazole without obvious adverse effects. He was discharged

with oral isavuconazole (200 mg/day) and followed up in the otolar-

yngology and infectious disease outpatient departments (Figure 1C).

After continuous treatment with oral isavuconazole for six months,

an endoscopic biopsy showed no more fungal hyphae or spores un-

der PAS and GMS staining. The patient was therefore treated suc-

cessfully.

3. Discussion

In Taiwan, the incidence of mucormycosis is 0.07 to per million

in the population and the mortality rate is 39%, with most infected

patients having diabetes mellitus.5,6

Mucormyosis is caused by mucorales, which are fungi that are

ubiquitous in the environment. Rhizopus spp. is more often ob-

served in patients with rhino-orbital-cerebral mucormycosis.7

Rhinocerebral mucormycosis was the most common clinical

presentation (34%), followed by pulmonary mucormyosis (21%), cu-

taneous mucormyosis (20%), and disseminated mucormyosis (14%)

in a review study by Jeong et al.2

Patients with an immunocompromised status, for example, he-

matological malignancy, solid organ transplantation, corticosteroid

use, and diabetic mellitus, are at particular risk for developing mu-

cormycosis.1 Among these risk factors, diabetic mellitus was re-
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Figure 1. (A) Appearance of mucosal fungal growth with blackish crust. (B) Blackish crust over the bilateral middle turbinates and nasal septum under

sinoscopy in the left nostril. (C) No more blackish crust in the left nostril observed at outpatient follow-up after treatment.

Figure 2. Computer tomography and Water’s view X-ray of the skull showed

an air-fluid level in the left maxillary sinus with mucosal thickening, indicating

sinusitis.

Figure 3. (A) Grocott methenamine-silver (GMS) stain. (B) Hematoxylin and

eosin stain (H&E) stain. (C, D) Periodic acid-Schiff (PAS) stain. Mixed fungal

microorganisms with dedicated or thick hyphae as well as some spores were

found with PAS and GMS stains. PAS stain revealed thick and ribbon-like

hyphae with fungal spores. The angle of branching usually approached 90�,

which is compatible with mucormycosis (arrows).

Table 1

Antifungal treatment course and liver enzymes data indicating raised liver enzymes with clinical presentation of malaise noted after posaconazole use.

1
st

admission Discharge 2
nd

admission OPD
Baseline

D0 D+7 D+24 D+30 D+41 D+64 D+91 D+133

GOT/AST (IU/L)

(15–41 IU/L)

18 12 15 17 168* 102 106 54 20

GPT/ALT (IU/L)

(14–40 IU/L)

41 – 29 29 578* 235 137 78 18

Lipo-AB

350 mg/day

Posaconazole

300 mg/day

Lipo-AB

350 mg/day

Isavuconazole

200 mg/day

OPD: outpatient department, Lipo-AB: liposomal amphotericin B.



ported to be an independent risk factor for rhino-orbital-cerebral

mucormycosis.7

Steroid use is also known as a risk factor for mucormycosis. In

the post COVID-19 era, there have been many studies on pulmonary

mucormycosis in post COVID infections due to steroid use.8,9

Coincidentally, there have been some case reports of mucor-

mycosis in COPD patients.

A case with COPD under oral steroid control developed pulmo-

nary mucormycosis.10 Another case developed rhino mucormycosis

after a short course of high dose steroid therapy for acute exacerba-

tion of COPD.11 However, none of these cases mentioned cortico-

steroid inhaler use, and further studies may be warranted if corti-

costeroid inhaler use was suspected of increasing the risk of rhino

mucormycosis in COPD patients.

Clinical symptoms of rhinocerebral mucormycosis mostly in-

volve the head region. Common presentations include one-sided

headaches, nasal congestion, a black and foul-smelling nasal dis-

charge, and epistaxis.12 Corzo-Leon et al. proposed an algorithm,

that listed the signs and symptoms of possible rhinocerebral mucor-

mycosis in diabetic patients, including cranial nerve palsy, diplopia,

sinus pain, proptosis and periorbital swelling.13

Our patient, had the risk factor of diabetes mellitus without

medical control. The initial presentation of headache, nasal conges-

tion, and odorous smelling, subsequently progressed to occasional

epistaxis and periorbital swelling, which are typical symptoms.

Early diagnosis and adequate management of mucormycosis

are important. In addition to the use of antifungal agents, surgical

debridement can be used to decrease mortality and treatment failure.

In a case series that enrolled 21 rhinocerebral mucormycosis

cases in Kaohsiung, Taiwan, 15 of 16 surviving patients received both

antifungal treatment and surgical debridement.6 Nevertheless, a

systemic review of rhinocerebral mucormycosis enrolled 345 cases

also reported 1.5-fold increase in survival rates in patients who

underwent debridement.14

Reversal or discontinuation of underlying predisposing factors is

also recommended for successful treatment of mucormycosis.15,16

Hyperglycemic control is strongly recommended by ESCMID and

ECMM joint clinical guidelines for the diagnosis and management of

mucormycosis.17

Our patient underwent several endoscopic debridement treat-

ments and rechecks, antifungal treatment, and insulin injection for

blood sugar control as soon as mucormycosis was diagnosed.

Amphotericin B and posaconazole are the medications used

most often for mucormycosis. Triazole antifungals were known to

have the potential hepatotoxicity, which may result in acute liver in-

jury, ranges from asymptomatic abnormalities in liver function tests

to fulminant hepatic failure.

Higher rates of acute liver injury were reported among users of

posaconazole in a cohort study.18 Additionally, longer treatment

duration for fungal infections may be related to an increased risk of

acute liver injury.

Isavuconazole is a new triazole for mucormycosis treatment,

that was shown to be not inferior to amphotericin B in all-cause

mortality.19 Isavuconazole was shown to be effective primary and

salvage therapies for mucormycosis in a single-arm open-label trial

(VITAL study) published in 2016.20

Isavuconazole has many advantages including less hepatic to-

xicity, stable pharmacokinetics, and good oral bioavailability.21

A retrospective study by DiPippo, Adam J et al. enrolled 20 patients

with leukemia who had adverse effects with liver toxicity on posa-

conazole. All patients tolerated subsequent isavuconazole treatment

and acute liver injury improved after discontinued posaconazole.22

There have been similar cases that showed successful treat-

ment for rhino mucromyosis in a poorly-controlled diabetic patient

series under isavuconazole and surgical debridement. One of these

patients also had acute liver injury after posaconazole exposure, and

recovered well after changing to isavuconazole.23

In summary, we present a poorly-controlled diabetic patient

with rhino mucormycosis who was successfully treated with isavu-

conazole after discontinuation of amphotericin B.

This case adds to the growing evidence for use of isavuconazole

in mucormycosis treatment. Additionally, this case may improve

physicians’ awareness of mucormycosis in diabetic patients, which is

a rare but fatal disease that needs early diagnosis and treatment.
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